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Workers exposed to a high concentration of carbon disulphide could be divided in two groups. The first group showed normal values of the exposure coefficient before work but low values at the end. (The coefficient is inversely related to the exposure.) In the second group, the workers started work with slightly decreased values and ended with greatly decreased ones.
We are pursuing this study to establish why recovery in the second group was not complete.
Poisoning by carbon disulphide was first described in the middle of the last century and has remained an important problem ever since. Many papers have been published on the subject, dealing mostly with clinical aspects and often contradictory and confusing in the data they present. In the last 20 years, however, the human metabolism of carbon disulphide has also received attention. This work has been reviewed recently by Brieger (1961) and Djuric (1963) and shows that the estimation of carbon disulphide is not a reliable test of exposure. Of the carbon disulphide inhaled, about 80% is initially retained, but most is expired later, so that the final retention is about 30%. This is nearly all metabolized. Of that absorbed, only about 1 % is excreted in the urine and appears as 'free' and 'bound' forms in ratios which vary from subject to subject. The determination of carbon disulphide in blood is even less reliable and technically more difficult.
An alternative approach has therefore been developed. Yoshida (1955) noticed that the iodineazide reaction 2NaN3 + 12 --3N2 + 2NaI is catalysed by a metabolite present in the urine of exposed animals (Vasak, Vanecek, and Kimmelova, 1963) , and a quantitative test was developed on the basis of this reaction (Roubal, Vasak, and Kimmelova, 1963; Vasak, 1963; Vasak et al., 1963) . They showed that the iodine-azide reaction is accelerated by organic -SH and C=S compounds and by inorganic sulphides, thiosulphates, and thiocyanates, but not by thioethers, disulphides, sulphones or elementary and ionic sulphur.
In the urine of persons exposed to carbon disulphide, an unidentified metabolite, probably a thiazolidone, is excreted and catalyses the reaction. Vasak (1963) used as an index of exposure the time taken for the iodine colour to disappear; the longer the time, the slower the reaction and the less the exposure. The time does not fall linearly with the concentration of metabolite but exponentially.
Results obtained in this way must be corrected for variations in the total daily output of urine. It is impracticable to take 24-hr. urine specimens, so the creatinine concentration was estimated instead. An exposure index was then set up: E = C.log t, where E is the index, t is the time in seconds to the disappearance of the iodine colour, and C is the concentration of creatinine in milligrams/litre. A low concentration of metabolite gives a high value of t, and a high E, i.e., the greater the exposure to carbon disulphide the lower the exposure coefficient. If the urine is very dilute, C is low, so E is lowered, i.e., a low concentration in a large volume of urine 321 
Methods
The iodine-azide test (Valak et al., 1963) was used as follows.
Reagents.-Iodine-azide reagent: 3 g. sodium azide dissolved in 25 ml. H2O. To this was added 50 ml. of a solution containing 24 5 g. 12 + 50 g. KI/l., and the whole was made up to 100 ml. Buffer: NaH2PO4 H2O, 110 g/l.
To 1 ml. of urine 0-2 ml. of buffer was added. We analysed urine specimens taken three times during the day: just before the beginning of the work (6 a.m.), in the middle of the work (10 a.m.), and at the end of the work (2 p.m.).
In the There is a good correlation in our study between the average air concentrations calculated in this way and those obtained by direct determinations of atmospheric carbon disuiphide. Thus the exposure coefficient determined on urines taken at the end of the working period gives a good estimate of total exposure during the day.
Discussion
From the results of the iodine-azide test three groups of workers can be distinguished. In what follows it must be remembered that a low exposure coefficient corresponds to a high exposure.
1. Those with normal values both before and after the working period. These are unlikely to have been exposed to more than 50 mg./m.3 during the working period. The maximum acceptable concentration in Yugoslavia is 33 mg./m.3, and probably most had not been exposed to average concentrations higher than this.
2. Those with normal values at the beginning of the period but lowered values at the end. These had been exposed but recovered overnight, at least in so far as excretion of metabolites was concerned. A typical case is shown in Figure A the working period which decreased still further during it. These had been highly exposed and were still excreting metabolites the next morning. A typical case is shown in Figure B .
Why does this third group not recover completely? The study is being continued to find out whether the lack of recovery is due to especially high exposure or to factors such as constitution, onset of clinical poisoning, or a different way of life. It is necessary to determine whether recovery takes place over the week-end. Possibly lack of recovery is an early sign of poisoning. If so, the iodine-azide test could be useful clinically.
In conclusion, the iodine-azide test is a simple, rapid, and cheap test of exposure to carbon disulphide. The exposure coefficient at the end of the working period is a reliable index of the average exposure during it; and the exposure coefficient at the beginning of the working period can show whether workers have recovered from previous exposure.
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